The McCune-Albright syndrome is rare disease diagnosed by the clinical triad, fibrous dysplasia, café-au lait skin pigmentations and endocrine hyperfunction. Those patients with bone issues could have various surgeries under general anesthesia. Airway abnormality and various endocrine abnormalities should be considered during general anesthesia for McCune-Albright syndrome patients. A 15-year-old male with McCune-Albright syndrome was admitted with complaint of right nasal obstruction originated from fibrous dysplasia. Endoscopic resection of nasal cavity lesion was scheduled under navigation system guidance. Difficult airway could be anticipated due to protrusion of maxilla and right nostril. Awake fiberoptic intubation was performed by spray-as-you-go technique. When an anesthesiologist expects to take care of the patient with the McCune-Albright syndrome, the most appropriate anesthetic induction and tracheal intubation technique should be selected, and multiple backup instruments such as supraglottic device, video laryngoscope and fiberoptic bronchoscopy should be prepared.
Introduction
The McCune-Albright syndrome is uncommon disease, first described in 1937. Fibrous dysplasia, café-au lait skin pigmentations and endocrine hyperfunction are the clinical triad for diagnosis.
Estimated prevalence was between 1/100,000 and 1/1000,000 [1] [2] . Central precocious puberty, congenital adrenal hyperplasia, neurofibromatosis, ossifying fibrous dysplasia, thyrotoxicosis and various congenital syndrome associated with hydrocephalus should be considered as differential diagnosis [2] [3] [4] .
The McCune-Albright syndrome is the result og an activating mutation go the cAMP regulating protein, GNAS1 Gene product, and Gs. Most Gs mutations are point mutation at the Arg201 position, with the majority being arg201 His or Cys.
At the McCune-Albright syndrome, femur and craniofacial bone could be commonly involved for fibrous dysplasia [4] . Fibrous dysplasia of the craniofacial bones can lead visual disorder, exophthalmos, nasal obstructions, asymmetry of face and hearing impairment. In addition to that, the progression of fibrous dysplasia affecting craniofacial bone is associated with difficult airway. Recently, we performed anesthesia on a patient with the McCune-Albright syndrome who had fibrous dysplasia on craniofacial bone.
Case Report
A 15-year-old, 184 cm, 89.2 kg boy was admitted with complaint of right nasal obstruction due to fibrous dysplasia. Navigation system guided endoscopic nasal surgery was In physical examination, mouth opening, neck extension, and thyromental distance were within normal range but, Mallampati grade 4 was observed due to oral cavity protrusion of maxilla and right nostril (Figure 1(B) ). Difficult mask ventilation and intubation were expected. The awake fiberoptic intubation was prepared. As premedication, the patient received glycopyrrolate 0.2 mg intravenous injection 30 minutes before the operation.
When the patient was entered into the operating room, general monitoring including ECG, noninvasive blood pressure, pulse oxymetry and bispectral index monitoring (BIS) was initiated. After 1% lidocaine local infiltration on the forearm, angiocatheter was inserted into radial artery for invasive blood pressure monitor before anesthesia induction.
Oxygen was administrated at 4 L/min through oxygen mask during awake fiberoptic intubation. Remifentanil was administrated by a target-controlled infusion system (Orchestra®, Fresenius Vial, France). The target concentration of remifentanil was set at 3.0 ng/ml and target concentration was titrated up or down to achieve adequate sedation. Before fiberoptic intubation, 10% xylocaine spray was applied to pharynx. After 5 minutes, awake fiberoptic intubation was tried. Spray-as-you-go technique that 2% lidocaine was applied through the suction channel was used [5] . Awake fiberoptic intubation with #8.0 endotracheal tube was successfully done at the first attempt without coughing and other complication. After intubation, the target concentration of propofol was raised to 4.0 ng/kg and rocuronium 0.6 mg/kg was injected.
Anesthesia was maintained with TIVA guided by a BIS (40 and 60). The surgery was over uneventfully. After surgery, the intubated patient with spontaneous breathing was moved to the Intensive Care Unit (ICU). In the ICU, no other sedation drug injected to the patient. Only hydromorphone injected to him for controlling the surgical wound pain. On the first day after surgery, endotracheal tube was extubated and the patient was moved to the general ward. The patient discharged from the hospital at POD 5 without complications.
Discussion
The McCune-Albright syndrome is a genetic disease characterized by fibrous dysplasia involving bone structure with endocrine hyperfunction and café-au lait skin spot [1] .
At the McCune-Albright syndrome, polyostotic fibrous bone dysplasia are observed in approximately 20% -30% patients (femur (91%), tibia (81%), pelvis (78%) and craniofacial bone (50%)) [6] . In MAS, normal bone could be replaced by benign fibroosseous tissue and it often leads bone fracture [7] . Therefore, patient positioning should be done carefully. Our patient took surgery for femur fracture and fibrous dysplasia affecting nasal cavity at eight and three years ago, respectively. After surgical treatment, the patient had started to take Pamidronate (Bisphosphate) to control fibrous dysplasia.
It can be useful to control bone pain and reduce pathologic fracture rate [2] . But it was not helpful to our patient. As the fibrous dysplasia affecting craniofacial bone is exacerbated, the airway was changed. When he took endoscopic resection of nasal cavity three years ago, his airway was normal but slight nasal obstruction was reported. However, the patient suffered from both nasal obstruction and right nostril's severe protrusion due to the progression of maxillary fibrous dysplasia at the time of this surgery.
Mask ventilation and O 2 application through nasal cannula was expected to be limited.
Mallampati classification, upper lip bite test, and thyromental distance can be used to predict difficult airway. In patients with the McCune-Albright syndrome, the usefulness of those predictors for difficult airway is skeptical [8] . In our patient, mouth opening, neck extension, and thyromental distance was normal but Mallampati grade 4 was observed in airway examination.
Growth hormone hypersecretion is common in the McCune-Albright syndrome and acromegaly can appear [4] . With acromegaly, small low jaw and large tongue can impede larynx visualization. The laboratory result of our patient revealed the Growth hormone hypersecretion. He had enlarged hands, feet, tongue, larynx and pharyngeal soft tissue hypertrophy. But he didn't have mandibular overgrowth, prognathism, brow ridge and forehead protrusion. Enlarged larynx can require a larger endotracheal tube [9] . Larger endotracheal tube was used than a child of his age. Endotracheal cuff was not too tight, so air was leaked at 20 cm H 2 O. Based on physical examination, awake fiberoptic intubation was planned. In awake fiberoptic intubation, O 2 was usually supplied through nasal cannula. But in this case, because of both nasal obstructions, O 2 was delivered to mouth using oxygen supply tube. During awake fiberoptic intubation, the patient's saturation was stayed at 100%. Nose, mouth, tongue and pharynx were anesthetized with topical anesthesia, and glossopharyngeal, superior laryngeal nerve block, recurrent nerve block (transtracheal block) could be perfomed but it is not mandatory procedure for awake fiberoptic intubation [10] [11] . Because of airway abnormality by fibrous dysplasia of facial bone, Nerve block was not tried, because it seems likely that MAS modified airway anatomy. After 10% xylocaine spray was applied to pharynx, spray-as-you-go technique that 2% lidocaine was applied through the suction channel was done. Remifentanil was administrated for sedation and analgesia. The awake fiberoptic intubation was successful without other complication.
Conclusion
The anesthetic consideration of the patients with McCune-Albright syndrome has two main problems, endocrine abnormalities and difficult airway management. Therefore, the patients with McCune-Albright syndrome expecting scheduled surgery require perioperative management by endocrinologist, because hyperthyroidism, Cushing's disease, acromegaly, hyperprolactinemia, hyperparathyroidism and sexual precocity are common in those patients [1] [2] . And the anesthesiologist should select the most appropriate method of anesthetic induction and tracheal intubation, and prepare several intubation devices such as supraglottic device, video laryngoscope and fiberoptic bronchoscopy, etc.
